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than any optional layer (s) that may b« present. Thicknesses ranging from about 
O.S to about 20, and preferably from about X.S to about IS (ua can 
advantageously be used. In general/ the nunber and thickness of the 
compression-st rength imparting layers in a given bone-derived implant will be 
such as to provide an overall compression strength for the implant of from 
about 25 to about 2S0, and preferably from about 100 to about 2Q0 KPa. 

(3) The sources of cortical bone for the bone -derived implant of this 
invention are preferably allogenic but also include xenogenic sources auch as 
bovine and porcine bone, where partially or fully demineralized cortical bone 
is utilized/ such bone can be obtained employing knovn deminoralization 
techniques, e.g./ those employing strong acids such as hydrochloric acid as 
described in Reddi et al., Proc. Nat. Acad. Sci. 69, pp. 1601-5 (1972)/ 
herein incorporated by reference. The extent of denineralization ia a function 
of the strength of the acid solution, the shape of the bone and the duration of 
the demineralization treatment. Reference in this regard may be made to 
Lewandrovtfski et al./ J. Biomed Materials Res, 31/ pp365-372 (1996)/ also 
incorporated herein by reference. The use of partially or fully demineralized 
bone can be beneficial herein since such substances exhibit greater initial 
osteogenic and/or osteoinductive activity than fully mineralized bone. 

(4) The compression strength-imparting layer (s) of the bone-derived implant 
can be provided aa monolithic sections of bone or as multi-sectional layers 
built up from two or more aubsections/ e.g., joined to each other in 
edge-to-edge fashion in a manner which is analogous to planking. In this way, 
relatively large compression strength-imparting layers can be constructed from 
smaller bone sections to provide an implant whose overall size is not limited 
by the size and/or shape of the cortical bone which ia available for its 
construction. 

(5) Assembling the superimposed layers into a strong unitary structure can be 
accomplished by a variety of means /procedures, e.g., application of known and 
conventional biologically compatible adhesives such as the cyanoacrylates; 
epoxy-based compounds, dental resin sealants, dental resin cements, glass 
ionomer cements, polymethyl methacrylate, gelatin-resorcinol-f orraaldehyde 
glues, collagen- based glues, inorganic bonding agents auch as zinc phosphate, 
magnesium phosphate or other phosphate- based cements, zinc carboxylate, etc., 
and protein-based binders such as fibrin glues and mua a el-derived adhesive 
proteins; the use of mechanical fasteners such as (3913/ screws, dowels, etc., 
which can be fabricated from natural or synthetic materials and bioabsorbable 
as well as non bio absorbable materials; laser tissue wslding; and, ultrasonic 
bonding. If desired, the layers of the bone-derived implant can be provided 
with mechanically inte rengaging features, e.g., tongue-and-groove or 

mo rtiae-and- tenon elements, to facilitate their assembly into the final product 
and/ or to fix the layers to each other in a more secured fashion. In addition 
to its compression strength-imparting fully mineralized or partially 
mineralized cortical bone layers, the bone-derived implant of this invention 
can optionally possess one or more layers formed from one or more other 
materials. For example, these optional layers can be based on or include 
highly or fully demineralized bone, graphite or pyrolytic carbon, a mineral 
material such as hydroxy apatite, tri calcium phosphate, bioglass or other 
bioceramic or natural or synthetic polymers, e.g., bioabsorbable materials such 
as starches, polyglycolide, polylactide, glycol ide-1 act ide copolymer, and the 
like, and nonbioabaorbable polymers such as polymethyl methacrylate, 
polytetrafluoroethylene, polyurethane/ polyethylene and nylon. 

(6) If desired, the compression strength axis of one or more compression 
St rength- imparting layers can be offset relative to the compression strength 
axis of one or more of the other compression strength- imparting layers in an 
arrangement much like that of plywood. For example, compression strength axes 
of alternating compression strength- imparting layers can be offset by up to 
90. degree, from the compression strength axes of the other compression 

St rength- imparting layers in the implant in order to distribute the overall 
load -supporting capacity of the implant in mutually transverse directions. 
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Brief Summary Text - B5TX (4): 

It is well knoun to employ pins or nails for the purpose of attempting to 
stabilize certain typos of fractures, for example, comminuted or complex 
fractures which are best treated by stabilization or internal fixation of the 
bone. Such pins or nails are described and illustrated in U.S. Pat. Nos. 
2,579,968; 2,998,007; 3,433,220 and 3,439, 671. However, the pijiVs which are 
illustrated for example in the aforementioned '968 patent, although providing 
for connection of the broken do not provide for rotational 

stability because of their rod-like construction. In addition, most of these 
known nails or pins do not provide for any secureraent of the sane to a portion 
of the bone. 



